The paper presents some new estimates on the gain term of the Boltzmann collision operator. For Maxwellian molecules, it is shown that the L 1 {norm of the gain term can be bounded in terms of the L 1 and L 1 {norm of the density function f. In the case of more general collision kernels, like the hard{sphere interaction potential, the gain term is estimated pointwise by the L 1 {norm of the density function and the loss term of the Boltzmann collision operator.
Introduction
The Boltzmann equation for monoatomic gases given in the form f t + vr x f = Q(f) (1:1) is a nonlinear transport equation which describes the time evolution of a rare ed gas. In where (v ? v ; n) = cos 1 .
In the following two sections we derive two new estimates for the gain term Q + (f), which are obtained without introducing any kind of truncation. In Section 2 we consider the case of Maxwellian molecules and prove the estimate kQ + (f)k 1 Ckfk 1 kfk 1 ; which is based on an appropiate transformation of Q + in the center of mass system. The more general form of the collision kernel as given in (1.2) is discussed in Section 3. Here, it is obvious that Q + is { in general { unbounded in L 1 (see Remark 3.4) and we prove a pointwise estimate of Q + in the form
2 Estimate for Maxwellian Molecules Using spherical coordinates for x 2 B 2 (0), we found the following identities between (n 1 ; n 2 ) and (x; ).
Proposition 2.2
The transformation T ?1 is given by
(2.12) where x = r n ; n 2 S 2 u de ned by (2.9), a by (2.10) and the rotation matrix D(n) by (2.8).
Proof
Consider the local coordinate system, such that x = (0; 0; r). Then, for n 1 + n 2 = x, we have n 1 = 1 2 (a cos ; a sin ; r) n 2 = 1 2 (?a cos ; ?a sin ; r) ; where 2 0; 2 ). Equations (2.11), (2.12) follow from passing to a global coordinate system via the rotation matrix D(n) as given in (2.8 2 ) is the second component of n 1 (n 2 ). Now, the transformation T 2 is given by x 1 = 1 2 (r sin cos + X(r; ; ; )) x 2 = 1 2 (r sin cos ? X(r; ; ; )) z 1 = 1 2 (r cos + Z(r; ; )) z 2 = 1 2 (r cos ? Z(r; ; )) with X and Z as de ned in (2.13), (2.15). Then, j det JT 2 j = r sin 
